provides categorical evaluation metrics for model predicted clouds based on the CMAQv5.02 photolysis module, the CMAQv5.1 photolysis module and WRFv3.7 cloud parameterization compared to GOES satellite data. Cloud albedo is used to determine the presence of clouds in each grid cell for each hour. A cloud albedo > 5% (modeled or observed) is used as the threshold to indicate cloudy conditions. The Agreement Index (Biazer et al., 2014) is the fraction of correct model predictions (true clear skies OR true cloudy conditions) out of all grid cell/hours with available GOES data. row) are the number of grid cell/hours where the model predicted cloudy conditions but the GOES product showed clear skies. Model under-predictions indicate the model predicted clear skies when the GOES product show cloudy conditions. Each metric is calculated separately for all hourly data available at land grid cells (N=20,440,007) and all hourly data available at ocean grid cells (N= 9,994,404) .
The relative frequency of model over-prediction of cloudy conditions over land decreased from 0.20 in CMAQv5.02 to 0.06 in CMAQv5.1 and is now consistent with the WRF evaluation over land. However, CMAQv5.1 over-predicts clouds over the ocean to a greater extent than WRF3.7 (i.e. the over prediction relative frequency is 0.32 compared to 0.20). This issue will be addressed by new science updates in the CMAQ system and evaluation results are expected to improve in upcoming CMAQ releases. WRVv3.7 and CMAQv5.1 under-predict cloudy conditions over land 28% and 27% of the time, respectively. Resolving this issue will require changes to the WRF cloud parameterization. Note about access to GOES datasets: GOES albedo data used in this study were downloaded from the following site: http://satdas.nsstc.nasa.gov/. Note that access to this GOES dataset will eventually be available from a new address: http://www.nsstc.uah.edu/satdas S.2 CMAQv5.1 CB05e51 AE6 Species Definitions (available with the CMAQv5.1 release code) ! Updated AOCIJ, AOMIJ, and AORGAJ definition for CMAQv5.1 based on recommendations from Havala Pye (Dec 2014) ! The formulas used in this file implicitly assume that the model-ready emission files were prepared using a GSPRO from the 2002 emissions platform or later, in which POC emissions (hence, the CMAQ species APOCI and APOCJ) represent pure organic carbon without any scaling factor for OM:OC ratios.
! Output variables that begin with 'PM' represent those in which a size cut was applied. For example, PM25_NA is all sodium that falls below 2.5 um diameter. These 'PM' variables are used for comparisons at IMPROVE and STN sites.
! Output variables beginning with 'A' (aside from AIR_DENS) represent a combination of aerosol species in which no size cut was applied. For example, ASO4IJ is the sum of i-mode and j-mode sulfate. These 'A' variables are used for comparisons at CASTNet sites.
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